Cl9)B#Bfc§W? (J P) 02) & H ft & ^ (A) (MMWmiMtt 

#^2002-112785 
(P2002-11Z785A) 



(43)&BB ¥ricl4^4^16HCZ002.4.16) 



(SDInta 7 






PI 




CI 2N 


15/09 


ZNA 


AO 1H 


5/00 A 2 B 0 3 0 


AO 1H 


5/00 




CI 2N 


9/00 4B024 


C12N 


5/10 




C12R 


1:91) 4B0 5 0 




9/00 




(C12N 


9/00 4B0 6 5 


B (C12N 


5/10 




C12R 


1:91) 








t # mmn&s ol i4H) s*hos< 




4$R2000-307149(P2000— 307149) 


(n)WHA 


598169457 
















%fcl2*f lOJi 6 B (2000. 10. 6) 




^fija±wmaaji»r89i6-5 










m 










^ajR*W*ffly#2S2 - 7 -15 




















^a»^A7^«7cHr 2-7 -12-203 




















&$m%rnm\h*i89\s- 5 C505 








(74)ftSA 


100072051 




















«*Kfctt< 



(54) BS9i©fc*W H-t-IWftO^^DS^&lSW^U^^HRtJfSiWJU^^FSn-F-rsfi^ 



(CT) [gift] 

S 7*o 5 >"&j£B»lOtf U K&tf i^si? f 
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iwrnmi] fctro (a> (b) K^rrsy 
(a) BB»i^ffi»^it*i\ T5/st#g 1 3 

£&£j£t£?Stt£#u (a) <vr$.Ji&>-&tfiK 
[^S3] p;t«(c) ^tt(d)t^tjgss 

( c ) EStefe3E^^2fc:*tf\ - 1 2 9 

( d ) 7 -^fmyffMHH: LT-f 5 > 

[lt£JI4] H*3S2X«3^icoiafel^)IBB^«l 

lWmi5 ] !M4»ojra3ftffiljJ; OSJRL 
im$&61 it^2Xtt3fS»<Da^£g;Atl> 

Km?. 

[0001] 

[*»*«t4«tSa»] *^li. f^nSyM 
[0002] 
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[0003] 

[HWIIf^tidfc-r&lSM] *7x^wa-t 

&SWm*t>tlXZt:. 01 (Advances in Botanical 
Research, Vol.30, Academe Press (1999) p149±98 

10 BlfcfcWC. H^^EWi^ 7i>( 

. 01?)28Bfc*3*L£# 

s LxA7x.4 >*tmth&.&somimt> 

mc%jsx:hh9imt>ixx^h. i-*+A**r>* 
ses (0io3a@) rc^§<o 

&mcr>mm?&mL$ti. mzmmtixm (wm& 

WO 97/39960 ) . U>>U &2gRL IS 3 KB? 
30 [0004] 

imm*Mm-z>t:tb<7&m *^x. 

7*4><?>&&fiUz&^X. x*7o$ytf>4£jic£fi 
oxv^m 2g®^ x/MI^{e»^£B^fc&B 

■tzBU£*imt&wmx'$>hfc*>£. %mm<mm 

ft*. *7x4><7)&£f83mtz}i^x. 7-*7u~-y 

mz£^-v^zmm?£W8.Lx*cr>mi$:wm-?& 

50 Wm2ti&t%tt>ti&. J:^tf*/nS^7x 
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3 



aa»9i - 1 298-c*$tii.<M^i*^ rxFuu mm&mmm bn^Fmz&Lx^ 

ZZtZimt-rZ. 3-b-T5t'^ (Coffea arabi 6fctJ&b£>-$\ X^O 5 >'£lSB3Sgtt£S3£*>' 

ca) iJtWr^oS^fig^iief-CfcS. 7~^7 ofc. 

o$y£j£8B!ltt±ifcUiJ: dfc. [0008] KHI&oKH#^2£a£>-r*:/o 5 y& 

$^m^2m&<nsmmx^2timm?i*. z . «^/o 5 >%$$m&5^\$. mt 

»Mft/DS F^ifcgxT* fc8^3-b-T7b-#Ox*yn$>£3j££ll5--r 

S. SB^a-Hf £:tfcx-C&S. ioT^^^jag 

[00061 &&mmtiffi£J:tiK „ T<r8mZWm-h^ btz£ 0 „ ttfetciJOTx^rD 

DNA tf)*$5&0gHifc. SSDNA *>2#ft9£#tt£3S4l:$ S X^^^flUO LT . «fcfCtivvr;x*:>'n 5 yfc 

*s^fc^<. h&vmtvm&tim-t&miz. a§ *yjL4>cr>&&£&T2it&ztm&x'S>h. *n 

-S^JSOiSffl^l^^rrsafi?. J>£V*i3S&0<><0 i:l/Ctt. n-b-T^b';* (Coffea arabica) . 3- 
titm%Z>mm&<l : $:ftt&m.te?£mLXl>. mmtZ 20 h~**7*- 9 (Coffea canephora) % 3-b-y< 
ASWttfA. X*. PVtCJ: (Coffea liberica ) Al*3-b~f'>x7*W 

?tmmc0h&Wm»Zilttmt:li-tZ>i>C0b-tZ> (Coffea dewevrei ) ^03-b-Effi^W^fl 

£ fc awe* 0 . *%m&z<r> x o zgrnrnfrFZ-k & . 

if t>tf>T*&. Wt>. S^^K^^r 2 itttmfc? [0009] Zitt>cr>milzt5^X . #2&9)<Djtfextf> 

?d#^2fc^rs»5>ife:tJv^T 1 offljar. #4 l< &^£WiSfl^&c:fc*>*-e§s. iiewis^Jfiwr 

xfc9 0%Ja±. »*L<«9 5%Ja±. j6«fiL< 30 S-RNAfc. ffl*§^EfflE^f&^Sfi»C*S. 

7t>, 7-*x/W*lr>'x:'£^fcl/Cx:*7'o$y jf^o 5 y£j*^&gx<0?PI£«Ji»^-S Z t tWm 

'J^Tf-K^a-K-rSBIO. **HB«SffllrtT*i. [0010] -e^ffitrt. ii6rl^f|^Jco^r&&svK 

[0007] s*c*»»i. wmarmm^ 1 -^waj^T^s. a mms^F^m&H&mizx o . b 

h%ZZtZimt-$-&. 3-h-77f* (Coffea a ^T«. byxjtfisx^ALTafH^LTfcaer 
rabica) i3|W>r^u 5 y^jS^^^U^T-xH-C 40 T^^fci OBWjtfer^lJ&sjtlffil^nS. i:V*d 

BSWf 1 (c^^K U W Ycry-W.tf't&z^ a 3t7l/7 v-a >S« ( Y^yx*; 4 yf-a«) *^I^> 

^-rsysawitrtjv^r i offleiT. ff*L<«7<a iwt&.rfc#-e#s. 4fc. h^sirna trffl^sDoub 

OT. t <«3fflmT<0TSyK*^. le-stranded RNA interference (RNAi ) S^fei^S 

%L<&imztit&mzitr&x t J'<.y'i-vTb&. <r>$m&mTf>&ztff. %frwbtixzx^z (a 

^iJt. ■tCOm^O^.T^Y^ ffimrtBSm^lXi iou-Fen Chuanget al. PNAS (2000) vol. 97,4985-4990 

^WJ^rf- Kfc 9 0%JO±. ff* U<«9 5%« ) . -*gRNA (iE^l^MWfcjieT^K^Wi. 5 b 

±. !gtC»4L<li9 9%feLhO«Ptt$-^rr-&. -e<0 V^Cli:^ ^^va^^H^^xIr^tCBH^jWc 

tttsKU^rf-Kfc. 7-^<f-^-9->'x>^ffiffi:L $ilT^fc. ^<^^r4^[RNA ^fflV^^&WlNAia 
•tx^7 r nSy5r^j£-ri.fcv>3x^7 r o$y^-«S^ 50 tfc9. *J&W8^y 3 7y' 3 ^tc^^ 



Z^b%x.t>tih. 
[0005] 



7*xKi±. a-b-T^b'^ (Coffea arabica) 

5»iI^)i9il#^l<7)T5/l!a!5iIfc80%^ffl 



(4 

5 

tWhtlX^t. 

[00 11] kZZT. *yx.4>. r*~7n$>Wcr) 

tix^h. zzx\ *m\crmfcfzmALXT*-rv 

5 ytf>£^Jft£{8it$-lt&*fc J: 0 . M&gSSStt£# 10 

7-.xf7W-y?-y£ffiBfc LTx*:/o$y£4i£- 

&m<r)MfcT (HiK^B3#^ 
HO 97/39960 ) fc£fc#?&W^^£«!tofcm-f- 

[0 0 12] ^WBftWa^f^J^i; U-Ctt. 20 
it£T7W7-V*>J»m£.mALX. i})VXX\HM 

mm~cs>*). st^ tcoxo^mmmttb&t 

45485 KiSWC. 3-bHg«^K&4i#rt'X£7^ 

oA?x!)^Ay*:?ri'xyxFMioifc®fe$-fr££ 30 

0. ^^2000-245485 fcS8L^S«KgS^;ttffc3f 
[00 13] 

[H3&0I] (pcr tzXi>tm)~^<r>T4^ji^-h 

■ XVlSfX'X+Y (Forward 7y4~?—, GGITGYES 
IDSIGGICCIAAYAC; Reverse 7*7^ V— . ARIYKIYYRTRR 
AAISHICCIGG ) Sr. TCS1 (Kato et al 2000. GenBank a 
ccession no. AB031280 ) t 2^D^ ^X^OM 
ft&fflCOfyWg (Z99708XtfAC008153) crfflfcmF 40 

H tt. GC(A/S) (A/S)GPNT i: . PGSF(H/Y) (G/K) (R/N)L 
F fc^5T$y&ffi£U::. *ti*Mmth. a-h- 
- r^t** (Coffea arabica) «cDNA&t/±£<0 1 fflcO 

TCPCR HH^ 94X^1 4HSKJSLfc&. 94 

X:-C30#iac^EttSJS. 52CT30#®^>T^-»Jy^ 
TZCX 1 MtDMKI&^l 0£ t £301M 7/l>fr\>\ 

PCR £fr->fc. iig£*i*#>270 JS^cocDNABr>V^ffl 50 
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[0014] (cDNA^-f^'J-iOfi^feilXBWcDNA 
C7)X^D— a— h- (Coffea arabica) tfEgV* 
^£>£RNA £jMJU oligo-dT^^A (PhanBcia ) 
fCfcOiRNAtCfSSLfc. ZAPII cDNA synthesis kit (St 
ratagene) 5:fflV>T«RNA*»^cDNA^^t. AZAPII < 
7 r f^) -Wm It:. ± 

?y-^y^Lfc. ®t>tvfZXis7-4 77y-?$:7y 

[0015] Ztl?tl<7>mi.X*>*). h^b t>:£gcDNA 
fcagV^o~y#l. #6. #3 5i>J:tf#4 5fe:o 

tfo«te^ffi^^^-r„ ?o-y#4 5fc:o\,va§^ 
;futcDNAtf>Jg£K#l?: v K?d^I»!l#-^2&tf02D 

JS»#^3 2-1 168T&0. -e^JStciO^-K 

$*tsii^T s ;mim. wimemmn- 1 tc* 

-T. ^o-y#iCov^-c#^ii^cDNA<oSSffi 
ffi5fl^S2fl|#^42WfH2A{c^-. SSSig 
f«5f-7y »J u—A{iiga#^ 14-1 

17l-C*0> ^^ffi^fcriO^-F^ixSat^TSy 
IS^I^. S^*^S5W^3t*t-„ ife. ?u-y 

*^-6RtJ f H2B^-r. SiBie^^-ryy— r 
^ y^7V-A(itaS#^4 4-1201 T&9.*?> 

Wm^S&xt. ?o-y#3 5tc-?wtm 

tLfzcmtw&m&te. smm>mm^s mm 2 c 
&Kt. ^msB^yit-y> u — r ^ y^7 w-a« 

)Sffiif4 5-l 16 3Tfc»). -e<^(tcJ:03-K 

^ri-sssrsyeffi^j^. sj*is«s^#^7^ 

J31T. ? u-y# 4 5 SrMXMTl t. ^D-y# 1 $r 
MTLlfc. ^o-y#62rMTL2fc, ^ o-y# 3 5 £ffll3 

[0016] MXffll . MTL1. WTL2. &t^fTL3**n-K-r 

3{c*r. ^<^g* % ^fi<i>4^a50wfflRtt*5^ 

[0017] (gst u£?y*?n<o$m) mtli (?o 
-y#D v ffli2(?o-y#6) . mi3(^o-y# 
3 5 ) tsxxmmi (yo-y#4 5) ^jr-ryy- 

T-f >/7l/- AiHfrtr^£PCR(poly»erase chain r 
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eaction)T*i«aU ZtlbZpGEl 4T-2 ^99- (Ptiar * [00 1 9 J <Safctt?cr?h^77fc«kS86*Stt 

ncia ) ±m® (JM09 > m (mmsLt&imipmfe) ■mmmtwvT'v? (hpl 

wmLK. mtdz*m*r>*:i'V >t%tt\m o mxmti on^se^»srStt<ojB!i^i: . 

OD600 #0.5 tttUi&. &iftg#li mm50fc£ZWmKJ£&Mm<7)m%t:fr~>t:. IOOju 

M tC^rSidtlPTG (isopropyl thio- /3-D-galactosi 1 <r>%JtM (IOObM Tris-HCl (pH7.5) „ ZOO^tM C7>S 

de> itat. 2e>£ivcv6ma&mLt:. immzm « ( 7 rt^^ty+y* 

ffiOKitU -«r7rD-X«Srffl^TGS $y) . 50/*M S-TfVS"****:^ 200juM Mg 

T (glutathione S- transferase ) W&?yWf£bL Cla . 200ng GST|8te-*>r«?jI) ?r2TCT2 > 

TWRLfc. ^^^aiSSJiBradfordafcliOSI^L 1 il^^OU*^ATi*ajL. ^un* 

Jt. &GST (500 ng) £SDS-PAGE ( Kr 10 ;PAJI£|s|JRU XK-Mir^a^H^-t 

S^MUH-h U«>iJ|f UT^UA'TS K^«SR*») ?oa*^5tlf Ur. 50/tl *>12Z r--HJ/W 

T #81 LfcfciCCBB ( ?7y-^J 'J TV FT*- ) & UV«KtJ^$-fili.^HPLC (Shodex RSpak DS-61 

&ZtiZ*\,\ flg;**^ fc£ilgLfc. #£*l£GS 3 column) T^BUi. SH^EttlZS *>T-fcK=*!J 

fcte*^H4fc^t. B4£&W^ V-yiJiKTL2i [0020] 06fc^t. 06AfcL MXKT 

#tf>&^gSW£. w-y2{jMrL3*5fc<oaJl^sa® 1 <7)ii£SS©£\ s-rf/y;Mf*->t7-^ 

S\ p->3«mxmti d^a^ses^'f-ii-fn* +)V*yy+y*wmt&jK&t. z<nw&mto*ms: 

[ooi8] mm?n~?h777tz£&&mis&<?>m 20 ^Mfx-rT^r-a-^ti/t. mxmti <ost&gew. 

5£) Il?n7h/77 (TLC ) fciD. #3§SStt?>ffl S-7fyy;Mf^y, 7-^^^>-^>^« 

5g£ff-3*:. «4 (Plant Physiol., 1996. 98. 629- £Lfc&fc-r<-fc»S£.ittf>. ZVU^mZmJF&m 

636 ) <0*&fcS^§. B£?3ttOffl5££fTofc. Jlft W:?-^-r-T**>S. 06D{±. &&J:LT. 

MiZli lOO^tl WRiEjR (100 wH Tris-HCl (pH7.5) , jWr1f>f*\ f^nS^. /tlMrlJ-yf-V* 

(^yi-y. 7-*+n*v-y+y^ 4y*m.cmftLtii-*r-y-chZ>. 06 s- 

x:*:/o$>\ x*7*lly) . 4x/ T7 J y>';^^->'i:7-^^l'^y^-y$rMXMri 

M 14 C ^Is-Tf^y^f^"-^, 200//M MgCl <3»£ge*i:RlS$-e3fcRJ6»(c. f^nSy» 

2 . 200 ng GSTM-S-?:^?®) £27CT2 fSfSRJS JuLTHPLCTJB&T U^-r-r-T&S. H6A"C^tti^ 

1 il^ontokk-CttaiU ^DO*;PA^5r|ll #ifcRJS£j£!ft»tf>b--;7(&gi±. tMni: LTinx.fcx* 

JRU xV~Frty?a>-t>hl'-?--C?zia7lvU 30 ^uS^OftSfc-gtU i£B^RI6$tfc:x*:/n$ 

•essuiu: (mmmut*. ■. mm ■■ ^99-^=2 ■. mxmti <m^&®immm^£ *). 7-*^ 

1:4. v/v/v ) . gg3&, mWm&m (FujiBAS200 ^y^-y^^t tTx^oSy*^*^**^ 

oj-cttitfig^^s-^ajL^. (x > . 7 

(7-Mx) . 7-*7v$y (Tb) . [0 021] 

9*yy*y (px) . f*7*^ (t P ) zmnt t [^b*^»*j *iaHfc«): 0. a-t-T^mzm 

MTL2. MTL3&w«Mri *3iw)ai^ges«»*sstt $y&mmcoxv'<y'i-mv%mi! > j'< 

£a£U3t6*£. B5fc^-T. B5 i 0MXMT1 ftsfcO 7-f-H*rj-K-r&Jiei^-i.^>tl^. Tr-JT^DSV 

M^5a©«. 7 -ti-^y-y+yi&mt lxt* ^^smtiiy^yco^&uzm^tiwmxh*). 

7d* y^jj^-^SS^Stt^LTV^. MXMTI & 40 SKS^^Sfi^^^lTOt^^WK^ffiiBj^^Shf 

3*<OiStt<7)15Z -C*ofc. MTL2&r^fTL3|ij*»a [0022] 

<1 1 0>aiKAifc& : ^^S&fk^Stlfc»cm*^ 

<1 2 0>3MH£*&f*: ^-b-SfimjcOT^oSy^jSiN^'J^r^HA 

<160>S»ll^: 8 
<210>K#1#^: 1 
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<21 l>&m<r>&Z : 3 78 
<2 12>&M<rM:T$Sm 
<2 1 3>l§£ : Caffea arabica 
<4 0 0>ffi#l 

MELQEVLHMN ECEGDTSYAK NASYNLALAK VKPFLEQCIR ELLRANLPNI NKCIKVADLG 60 
CASGPNTLLT VRDIVQSIDK VGQEEXNELE RPTIQIFLND LFQNDFNSVF KLLPSFYRKL 120 
EKENGRKIGS CLISAWGSF YGRLFPEESM HFLHSCYSVH WLSQVPSGLV IELGIGANKG 180 
SIYSSKGCRP PVQKAYLDQF TKDFTTFLRI HSKELFSRGR M.LTCICKVD EFDEPNPLDL 240 
LDMAINDLIV EGLLEEEKLD SFNIPFFTPS AEEVKCIVEE EGSCEILYLE TFKAHYDAAF 300 
SIDDDYPVRS HEQIKAEYVA SLIRSVYEPI LASHFGEAIM PDLFHRLAKH AAKVLHMGKG 360 
CYNNLIISLA KKPEKSDV 378 



<2 10>B^IJ#^: 2 

<2 1 1>1E?«I< 7 >R$ : 1 298 

<2 12>K?l]0)ffi:etS 

<2 1 3>@S : Caffea arabica 

<4 0 0>S#1 

AGCAGTCGCA ATTCGATTGT CCTGCATATG AATGGAGCTC CAAGAAGTCC TGCATATGAA 60 

TGAAGGTGAA GGCGATACAA GCTACGCCAA GAATGCATCC TACAATCTGG CTCTTGCCAA 120 

GGTGAAACCT TTCCTTGAAC AATGCATACG AGAATTGTTG CGGGCCAACT TGCCCAACAT 180 

CAACAAGTGC ATTAAAGTTG CGGATTTGGG ATGCGCTTCT GGACCAAACA CACTTTTAAC 240 

AGTGCGGGAC ATTGTGCAAA GTATTGACAA AGTTGGCCAG GAAGAGAAGA ATGAATTAGA 300 

ACGTCCCACC ATTCAGATTT TTCTGAATGA TCTTTTCCAA AATGATTTCA ATTCGGTTTT 360 

CAAGTTGCTG CCAAGCTTCT ACOGCAAACT CGAGAAAGAA AATGGACGCA AGATAGGATC 420 

GTGCCTAATA AGCGCAATGC CTGGCTCTTT CTACGGCAGA CTCTTCCCCG AGGAGTCCAT 480 

GCATTTTTTG CACTCTTGTT ACAGTGTTCA TTGGTTATCT CAGGTTCCCA GCGGTTTGGT 540 

GATTGAATTG GGGATTGGTG CAAACAAAGG GAGTATTTAC TCTTCCAAAG GATGTCGTCC 600 

GCCCGTCCAG AAGGCATATT TGGATCAATT TACGAAAGAT TTTACCACAT TTCTAAGGAT 660 

TCATTCGAAA GAGTTGTTTT CACGTGGCCG AATGCTCCTT ACCTGCATTT GTAAAGTAGA 720 

TGAATTCGAC GAACCGAATC CCCTAGACTT ACTTGACATG GCAATAAACG ACTTGATTGT 780 

TGAGGGACTT CTGGAGGAAG AAAAATTGGA TAGTTTCAAT ATTCCATTCT TTACACCTTC 840 

AGCAGAAGAA GTAAAGTGCA TAGTTGAGGA GGAAGGTTCF TGOGAAATTT TATATCTGGA 900 

GACTTTTAAG GCCCATTATG ATGCTGCCTT CTCTATTGAT GATGATTACC CAGTAAGATC 960 

CCATGAACAA ATTAAAGCAG AGTATGTGGC ATCATTAATT AGATCAGTTT ACGAACCCAT 1020 

CCTCGCAAGT CATTTTGGAG AAGCTATTAT GCCTGACTTA TTCCACAGGC TTGCGAAGCA 1080 

TGCAGCAAAG GTTCTCCACA TGGGCAAAGG CTGCTATAAT AATCTTATCA TTTCTCTCGC 1140 

CAAAAAGCCA GAGAAGTCAG ACGTGTAAAA GTTTGTTTTT AGTTGGTTTT TGTGCCGTTG 1200 

GGGGTCTTTC GGGTATTGTC GTTTTGTATT CGTAATAAAA GTGATGTGCA AGAATAAGAT 1260 

ATTTAGTACA ATATTTTCAT AAAAAAAAAA AAAAAAAA 1298 



<2 10>S5H##: 3 
<21 1>S5H^$ : 385 
<2 12>ffi?H^:TSyi! 
<2 1 3>iBS : Caffea arabica 
<4 0 0>ffi?J 

MELQEVLHMN GGEGEASYAK NSSFNQLVLA KVKPVLEQCV RELLRANLPN INKCIKVADL 60 
GCASGPNTLL TVWDTVQSID KVHJEMXNEL ERPTIQVFLT DLFQNDFNSV FM.LPSFYRK 120 
LEKENGRKIG SCLIAAMPGS FHGRLFPEES MHFLHSSYSL QFLSQVPSGL VTELGITANK 180 
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RSIYSSKASP PPVQKAYLDQ FTKDFTTFLR MRSEELLSRG RMLLTCICKG DECDGPNTMD 240 
LLEMAINDLV AEGRLGEEKL DSFNVPIYTA SVEEVKCMVE EEGSFEILYL QTFKLRYDAG 300 
FSIDDDCQVR SHSPVYSDEH ARAAHVASLI RSVYEPILAS HFffiAIIPDI FHRFATNAAK 360 
VIRLGKGFYN NLIISLAKKP EKSDI 385 



<2 10>E#1#^:4 

<2 1 1>S59^$ : 1 36 0 

<2 12>8mcM:im 

<2 1 3>gS : Caffea arabica 

<4 0 0>K#1 

GTCCTGCATA TGAATGGACC TCCAAGAAGT CCTGCATATG AATGGAGGCG AAGGOGAAGC 60 
AAGCTAOGCC AAGAATTCAT CCTTCAATCA ACTGGTTCTC GCCAAGGTGA AACCTGTCCT 120 
TGAACAATGC GTAOGGGAAT TGTTGCGGGC CAACTTGCCC AACATCAACA AGTGCATTAA 180 
AGTTGCAGAT TTGGGATGOG CTTCOGGACC AAACACACTT TTAACOGTTT GGGACACTGT 240 
ACAAAGTATT GACAAAGTTA AGCAAGAAAT GAAGAATGAA TTAGAACCTC CCACCATTCA 300 
GGTTTTTCTG ACTGATCTTT TCCAAAATGA TTTCAATTOG GTTTTCATGC TGCTGCCAAG 360 
CTTCTACCGC AAACTTGAGA AAGAAAATGG ACGCAAAATA GGATCGTGCC TAATAGCCGC 420 
AATGCCTGGC TCTTTCCAOG GCAGACTCTT CCCCGAGGAG TCCATGCATT TTTTACACTC 480 
TTCTTACAGT CTTCACTTTT TATCCCAGGT TCCCAGOGGT TTGGTGACTG AATTGGGGAT 540 
CACTGCGAAC AAAAGGAGCA TTTACTCTTC CAAAGCAAGT CCTCCGCCCG TCCAGAAGGC 600 
ATATTTGGAT CAATTTACGA AAGATTTTAC CACATTTTTA AGGATGCCTT CGGAAGAGTT 660 
GOTTCACGT GGCCGAATGC TCCTTACTTG CATTTGTAAA GGAGATGAAT GCGAOGGCCC 720 
GAATACCATG GACTTACTTG AGATGGCAAT AAACGACTTG GTTGCTGAGG GACGTCTGGG 780 
GGAAGAAAAA TTGGACAGTT TCAATGTTCC AATCTATACA GCTTCAGTAG AAGAAGTAAA 840 
GTGCATGGTT GAGGAGGAAG GTTCTTTTGA AATTTTATAC TTGCAGACTT TTAAGCTCCG 900 
TTATGATGCT GGCTTCTCTA TTGATGATGA TTGCCAAGTA AGATCCCATT CCCCAGTATA 960 
CAGCGATGAA CATGCTAGAG CAGCGCATGT GGCATCATTA ATTAGATCAG TTTAOGAACC 1020 
CATCCTAGCA AGTCATTTTG GAGAAGCTAT TATACCTGAC ATATTCCACA GGTTTGCGAC 1080 
GAATGCAGCA AAGGTTATCC GCTTGGGCAA AGGCTTCTAT AATAATCTTA TCATTTCTCT 1140 
TGCCAAAAAA CCAGAGAAGT CAGACATATA AAAGCTTGTT TTTAGTTGGT TTTTGTGTTA 1200 
TGGGTTGTTT TCTGATACGG GGAAAGGATT CAGTGCGGTT GGGGTTCTAT CCGAGTATTG 1260 
TACTTTTTAT ATTATTAGTT GGTGTATAAT TATTATGTTA CATTGTTATA TTCGTAATAA 1320 
AAGTGACGTA CAAAAATAAA ATATTTTCAT AAAAAAAAAA 1360 



<2 10>K#1#^:5 

<2 1 l>ffi«CDft$: 385 

<212>&Mcrm:T$iSM 

<2 1 3>jgS : Caffea arabica 

<4 00>EM 

MELQEVLHMN GGEGDASYAK NSSFNQLVLA KVKPVLEQCV GELLRANLPN INKCIKVADL 60 
GCASOWLL TVRDIVQSID KVRQEMKNEL ERPTIQVFLT DLFQNDFNSV FMXPSFYRK 120 
LEKENGRKIG SCLIAAMPGS FHGRLFPEES MHFLHSSYSL QFLSQVPSGL VTELGITANK 180 
RSIYSSKASP PPVQKAYLDQ FTKDFTTFLR IRSEELLSRG RMLLTCICKG DEFDGPNTMD 240 
LLEMAINDLV VEGHLEEEKL DSFNVPIYAA SVEELKCIVE EEGSFEILYL ETFKLRYDAG 300 
FSIDDDGQVR SHSPEYSDEH ARAAHVASLL RSVYEPILAN HFGEAIIPDI FHRFATNAAK 360 
VIRLQCOnTN NLIISLAKKP EKSDI 385 

50 
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13 

<2 10>ffi#l#^: 6 

<2 1 1>&M(7>%:Z : 1 304 

<2i2>mi<m:mt 

<2 1 3>j@fi : Caffea arabica 
<4 0 0>ffi#l 

TTTAGCAGTC CCAATTCGAT TTATGTACAA GTCCTGCATA TGAATGGAGC TCCAAGAAGT 60 
CCTGCATATG AATGGAGGCG AAGGOGATGC AAGCTACGCC AAGAATTCAT CCTTCAATCA 120 
ACTGGTTCTC GCCAAGGTGA AACCTGTCCT TGAACAATGC GTAGGGGAAT TGTTGCGGGC 180 
CAACTTGCCC AACATCAACA AGTGCATTAA AGTTGCGGAT TTGGGATGCG CTTCCGGACC 240 
AAACACACTT TTAACAGTTC GGGACATTGT ACAAAGTATT GACAAAGTTA GGCAAGAAAT 300 
GAAGAATGAA TTAGAACGTC CCACCATTCA GGTmTCTG ACTGATCTTT TCCAAAATGA 360 
TTTCAATTCG GTTTTCATGT TGCTGCCAAG TTTCTACCGC AAACTTGAGA AAGAAAATGG 420 
ACGCAAGATA GGATCGTGCC TAATAGCCGC AATGCCTGGC TCTTTCCACG GCAGACTCTT 480 
CCCCGAGGAG TCAATGCATT TTTTACACTC TTCTTACAGT CTTCAATTTT TATCCCAGGT 540 
TCCCAGCGGT TTGCTGACTG AATTGGGGAT CACTGCGAAC AAAAGGAGCA TTTACTCTTC 600 
CAAAGCAAGT CaCCGCCCG TCCAGAAGGC ATATTTGGAT CAATTTACGA AAGATTTTAC 660 
CACATTTTTA AGGATTCGTT CGGAAGAGTT GCTTTCACGC GGCCGAATGC TCCTTACTTG 720 
CATTTGCAAA GGAGATGAAT TCGAOGGCCC GAATACCATG GACTTACTTG AGATGGCAAT 780 
AAACGACTTG GTTGTTGAGG GACATCTGGA GGAAGAAAAA TTGGACAGTT TCAATGTTCC 840 
AATCTATGCA GCTTCAGTAG AAGAATTAAA GTGCATAGTT GAGGAGGAAG GTTCTTTTGA 900 
AATTTTGTAC TTGGAGACTT TTAAGCTCCG TTATGATGCT GGCTTCTCTA TTGATGATGA 960 
TTGCCAAGTA AGATCCCATT CCCCAGAATA CAGCGATGAA CATGCTAGAG CAGCGCATGT 1020 
GGCATCATTA CTTAGATCAG TTTACGAACC CATCCTOGCA AATCATTTTG GAGAAGCTAT 1080 
TATACCTGAC ATATTCCACA GGT7TGCGAC GAATGCAGCA AAGGTTATCC GCTTGGGCAA 1140 
AGGCTTCTAT AATAATCTTA TCATTTCTCT TGCCAAAAAA CCAGAGAAGT CAGACATATA 1200 
AAAGCTTGTT TATAGTTGGT TTTTGTGCTA TGGTTTGTTT TCTGATAOGG GGAAAGGATT 1260 
TAGTGCGGTT GGGGTTCAAA AAAAAAAAAA AAAAAAAAAA AAAA 1304 



<2 10>ffi#I#^: 7 
<2 1 l>ffi#itf>fi£ : 3 72 
<2 12>B^C^:T5yK 
<2 1 3>j6S : Caffea arabica 
<4 0 0>ffi£J 

MELQEVLRMN GGEGDT5YAK NSAYNQLVLA KVKPVLEQCV RELLRANLPN INKCIKVADL 60 
GCASGPOTLL TVRDIVQSID KVGQEKKNEL ERPTIQIFLN DLFPNDFNSV FKLLPSFYRK 120 
LEKENGRKIG SCLIGAMPGS FYSRLFPEES MHFLHSCYCL QWLSQVPSGL VTELGISTNK 180 
GSIYSSKASR LPVQKAYLDQ FTKDFTTFLR IHSEELFSBG RMLLTCICKG VELDARNAID 240 
LLEMAINDLV VEGHLEEEKL DSFNLPVYIP SAEEVKCIVE EEGSFEILYL ETFKVLYDAG 300 
FSIDDEHIKA EYVASSVRAV YEPILASHFG EAIIPDIFHR FAKHAAKVLP LGKGFYNNLI 360 
ISLAKKPEKS DV 372 



<2 10>E#1#^:8 

<2 11>E#|tf>fi$: 1316 

<2 12>5SU?>S:l^g 

<2 1 3>jg& : Caffea arabica 

<4 0 0>ffi#J 

CTTTGGCAGT CCCAATTTGA TTTATGTACA AGTCCTGCAT ATGAATGGAG CTCCAAGAAG 60 
TCCTGCGGAT GAATGGAGGC GAAGGCGATA CAAGCTACGC CAAGAATTCA GCCTACAATC 120 
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15 16 
AACTGGTTCT OGCCAAGGTG AAACCTGTCC TTGAACAATG CGTACGGGAA TTGTTGCGGG 180 
CCAACTTGCC CAACATCAAC AAGTGCATTA AAGTTGOGGA TTTGGGATGC GCTTCTGGAC 240 
CAAACACACT TTTAACAGTT CGGGACATTG TCCAAAGTAT TGACAAACTT GGCCAGGAAA 300 
AGAAGAATGA ATTAGAACCT CCCACCATTC AGATTTTTCT GAATGATCTT TTCCCAAATG 360 
ATTTCAATTC GGTTTTCAAG TTGCTGCCAA GCTTCTACOG CAAACTTGAG AAAGAAAATG 420 
GACGCAAAAT AGGATCGTGC CTAATAGGGG CAATGCCCGG CT CTTTCTAC AGCAGACTCT 480 
TCCCGGAGGA GTCCATGCAT TTTTTACACT CTTGTTACTG TCTTCAATGG TTATCTCAGG 540 
TTCCTAGCGG TTTGGTGACT GAATTGGGGA TCAGTAOGAA CAAAGGGAGC ATTTACTCTT 600 
CCAAAGCAAG TCGTCTGCCC GTCCAGAAGG CATATTTGGA TCAATTTACG AAAGATTTTA 660 
CCACATTTCT AAGGATTCAT TCGGAAGAST TCTTTTCACA TGGCCGAATG CTCCTTACTT 720 
GCATTTGTAA AGGAGTTGAA TTAGACGCCC GGAATGCCAT AGAOTACTT GAGATGGCAA 780 
TAAAOGACTT GGTTGTTGAG GGACATCTGG AGGAAGAAAA ATTGGATAGT TTCAATGTC 840 
CAGTCTATAT ACCTTCAGCA GAAGAAGTAA AGTGCATAGT TGAGGAGGAA GGTTCTTTTG 900 
AAATTTTATA CCTGGAGACT TTTAAGGTCC TTTACGATGC TGGCTTCTCT ATTGACGATG 960 
AACATATTAA AGCAGAGTAT GTTGCATCTT COGTTAGAGC AGTTTACGAA CCCATCCTCG 1020 
CAAGTCATTT TGGAGAAGCT ATTATACCTG ACATATTCCA CAGGTTTGCG AAGCATGCAG 1080 
CAAAGGTTCT CCCCTTGGGC AAAGGCTTCT ATAATAATCT TATCATTTCT CTCGCCAAAA 1140 
AGCCAGAGAA GTCAGACGTG TAAAAGTTTG TTTTTGTGTT GGGGAAAGGA ATAAGTGCCG 1200 
TTGGGGGTCT TTCGGGTATT GTGCTTTTTA TATTATATTC TTTTGTATCC GTAATAAAAG 1260 
TGGTGTGTAA GAATAAGATA TTTGACATAT ATTATTTTCA AAAAAAAAAA AAAAAA 1316 

[aas^ism^HB] * [04] B4ut. mtl2. ^xixmxmti xmtcmsm 

mi i ait±. *7x>r y&i&wmmz^-tmTh a@^sDs^AGET»?ffL^^^^^cfcs» 

S. [05 ] 05li. MTL2, HrL3&tfMXHTl X 0#^ffll^® 

[02 ] 02ti. MTU. W12. MTL3&tfMXMTl X Sf?<D#Si£tt£. TLC TSfff Lfc«M&£^5^& 

[03] 03fcL MXMTl . m2RXm3£*)%tzT*S [06] 06«. MXMTl i 9f§fcl*^6S<98*££ 



[041 



[05] 
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[H2] 

A 

aL CTUXTA TtAAlttA&C ICCMCUa CCTCCATATC aatgcacccc AACCtGUGC UCCTKGOC AAGAATTCAT CCTTCAATtA 99 

ftcrtcrrcrt cccaagctca aacctgtcct ygaacaatgc ctacgscaat tgttkoux. cmtttcccc aacatouca actccattm in 

AOTGCAGAT TTCG6ATGCG OTCCGBACC AAACAtACTT TTAACCfTTT flCCAtACTGT ACAAA4TATT GMAAA6TTA A&tAAGAAAr 779 
UACAATGAA TTA6AACCTC CCACCATTCA COTTTTCTC AfTGATCTTT TCtAAAATU mtAHTCC U II IU T 4* TGOCCCAAC 369 

CTTCTACCOC AAACTTCaCA AACAAAATGt ACKAAAATA G6A7CCTGCC TAATAGCCGC AATBCCTWC TOI ICCACG GCAGACTCTT 489 
CCCCGAttflC TGGATGCATT TTTTACACTC rTCTTACAOT CTTCACTTTT TATCCCA06T nOCCAfiCKT TTfltlCACTC AATTCQCGAT S*9 

CAC KK6AAC AAAA GS tSCA TT1ACTCTTC CAAACCAA6T CJCTCCGtCtC TCCAtAAfflit lTITnttiT CAATTTACU AACATTTTAC £3i 

CACATTTTTA AttATGOPT tttAACACTT fcCTTTtACCT CtCCGAATCC TCCTIACTT4 CATTTfTAAA CtAGATGAAT KbACGGCCC 729 

GAAMCCAT6 GACTTACTTG A6ATIGCAAT AAAOSAOTS CjTECTEAtG GACGTCTGEG 6GAACAAAAA TTGGACACTT TCAAT67TCC U0 

AATCTJTACA GCTTCAATAG AACAAGTAAA 6TKATGCTT CAGtAGCAAfi OTCTTTPtA AAITTTATAC TTGCAGACTT TTAUOTCC 999 

TTATtUTCa GCOTCTtTA TTGATCATCA TTEOAACTA ACATCCCA7T OUXJOMA CACGCffrCAA CITSCrAGAG CACC6CATG7 99V 

CGCATCATTA ATTACATCAG TTTACCAACC CATCC1AGCA AATCAHTTG GAGMGCTAT TATACCTGAC ATATTCCACA tSTTTBCGAC 1MB 

6AA TSCACCA AAG5TT*fCC flCTT WCA A AGGtTKTAT AATAATCTTA ItATTTCTCT TGfCAAAAAA CPCWWCT CACACATATA 117V 

AAACCTTCTT TTTACTTGCT IHIUilU TttOTCTTT fCTUTAOG GCAAAGCATT (ACTGGK7T fcCSCTTCTAT CCGAGTATTC 1269 

lACTTTTW ATTATTACTT GCTCTATAAf TATTA3GTTA CACTGTOJA TTCETAATAA AAGTGACfTA CAAAAATAAA AlATTFTCAT 155* 
AjWrtAAAflTt 



B 

TTTAOAaC CCAATTttAT TTATQTACAA OTCTCCATA TGAATCCACC TCCAASAACT (XTOATATS AAfQCASOC AAGCCCATCC 99 

MCCTACflCC AACAATTUJ- CCTTCAATU ACTCCTTCTC COAACCTCA AACCTOtfT ttAACAATSC C7AGCGGAAT TtTPSflUC IB* 

CAACTTKEC AACATCAACA ACTCCaTTAA ASTFtCGGAT TTHEATCCS CTTCC6GACC AAACAtACTT TTAACAGTTC GGGACKTTCT 27* 

ACAAAGFATT (AXAAAOTA GATAAGAAAT GAAGAAJtAA TO6AAC6TC CCACCATTCA GSTTTTTCTC ACTGATCTTT TCCAAaATCA 39 

TTTCAAntC CTTTTC AJg TttTBXfctt TTTCTACGCC AAACTTGACA AAGAAAATGC ACCCAACaVA (CATCGTCCC TAATACOSC 45» 

aatgcctgcc totkcacc gcacactctt ocoomgag tcaajkatt ttttacaoc ttotacagt cttcaatttt tatcccasct 

TCCCACCQ5T TTSCTMCTO AATTECOSAT GAOfCfiAAC AAAAfiCAiCA miaOK lAAABCAACT CCTCCB COCt UTACAAGQC 639 

ATATTTCCAT CAATTTACGA AAttOTTAC CACAITTTTA AC4A7TCC1T CCEAACACTT GCTTTCACGC CGCCCAATGC IXOTACTTC 739 

CA7TTUAAA UMAUJJO TCSACSQCCC UJXKWG GACTTACTTS ACATGHAAT AAACGACTTC CTTtTP&Att GACA7X7WA 119 

C C AA9AAAA A TTMACACTT TCAATCITCC AATOAT6CA CCTTUETAC AAfiAATTAAA GTGCATA6TT WfMXHM CTICTTTTO 929 

AATTTTSTAC TTKAtACTT TTAACTTCC6 TTATCATCCT GSCTTCTCTA rTGATtATGA TTOXUCTA A&tTOOCATT COCCAUAlA 990 

OkCCCATOA CATOTTACAC OCCCCATCT CUAPUTTA CTTAUTCAA TTTACCAAOC CATCCTOOCA AATCATTTTC CACAACCTAT 1199 

TATACCTCAC ATATTCOCA CCTTTCCCAC CAA TO CAgA AAC«T*TCC CCTTGSCCM AKCTfCTAT AATAATCTTA TCATTfCTCr 1179 

TKCAAAAAA OCAGAGAACT CACACATATA AAASCTTQT 1ATAS7TG6T T7TT¥IWTA TWTTGTTT TCTCATACG* ttAAAtfATT 1269 

TAaCOtCTT CGCCTTCAAA AAMAAAAM AAAAAAAAAA AAAA 13M 



c 

crrroccACT cccaatttca tttatctma aertcrtCMf *tOMn«eAfi ctoaacaaa toctscggat gaat»ok saaggcgata 99 

CAASCTACK CAA6AATTCA UXIACAATC AACT6QTCT WXAA6CT6 AAACCTCKC TTCAACAATC CCWOttU TTSTTCCCtt 299 

CCAACnCCC CAA C A Tt AA f AACKCATTA AACnUCSA TTTCCCATCC GCTTCTCCAC CAAACACACT TTTMCAOT UWACATTt Z79 

TCCAAACTAT TGACAAAfiTT CGOTACCAAA ASAACAATCA ATTACAACST CCCACCATTC ACATTTTTCT GAATGATQT TtCCCAAATS 369 

ATTTCAATTC OCTTTTCAAfc TFtCIMXAA GCTTCFACXE CAAACTTCAC AAACAA AATf GACCCAAAAT ACCITCCTCC QAAI MM6 459 

CAAICCCCCC aCTTTCXAC AGCACACTCT TttCCGACCA CTCEATtCAT TTTTTAOCT CTTCTTATK TTTTCAATfC TTATOCAGC 5*9 

TTCTTAKW TTTSCTCACT CAATTCCCa TCACTACCAA CAAACKACC ATTTACTCTT CCAAACCAAfi TCOC7SOC CTCCAGAACC 639 

CATATTTGAA TtAATTTACt AAAATTTTA CCACAITTCT AAflCATTCAT TCSC**6A6I T6TTTTCACA TWCC6AAT6 OtCTTACTT 721 

GCAmaAA AWTT6AA TTAQAC6CCC SCAATKCAT ACACTTAGT CACAJGQCAA TAAACCAOT CCTTCTTOC CCaCATTTCC HA 

AA J SAAEAAAA ATTtXATACT TTCAATC7TC CAdCTATAT ACCHCACCA CAAGAACTAA A6F0CATACT TCACGACOA OPICTfTH 999 

AAATTTTATA GTTS4A4ACT TTTAAC6TCC TTTAC6ATSC TWCTTtTCT ATT6AC0AT( AACATATTAA AfiCACACTAT CTTQCATCTT 999 

aCTTACACC ACTTTACCAA COATCCTCt CAACTCATTT TBGAfiAAGCT AJTATACCTt ACATATTCCA CACCTTTOC AACTATQCAC 1999 

CAAACCTTCT CCOCnaCC AAACCCTTCJ AJAATAAT CT TATLATTTCT CTCKCAAAA AKCAtftCAA CTUCACCTC lAAAACTTTC U79 

mTTCTCTI OCOC AAa O SA ATA*«r«tt nwOtr TICSC6ZArr CTWTTTTTA TATTATATTQ mTSIOTIC CTAATAAAAC L2fi9 i 

HCrCISIM CAATAAfiATA TTTCACATAT ATTATTTTCA AAAAAAAAAA AAAAAA IH$ 



D 

AKAGTCCCA ATKtftTTCl CCTGCATATC AATCCAGCTC CAACAACTtC TCCtf ATUA TCAACCTGAA CECEATACAA CCTATGCCAA 99 

CAATQCATCC TACAATCTU CTCTTCCCAA C^TCAAACCT TTOTOAC AATGCATACC ACAATT6TTS CRKCAACT TCCOAACA7 199 

CAACAACTfC ATTAAACTTC CESATTTKS AJCtSCTFCT ttACCAAACA CACTTTTAAC AOTCUUC ATTCTCCAAA CTATTCACAA Z79 

ACTTKOA6 i AA fAC A AM AKAATTAfiA ACGTUXACC ATTCAGATTT TTCTEAATGA TTTTTTOCAA AATUTTTtA ATTCGCTTTT 3£fl 

CA/CTTCCTC OCAACCna ACCGCAAACT (XACAAACAA AATKACGCA ACATAQCATC CTKCTAATA ACCSCAATtC ClOClUU 459 

CTACQCCA6A CTCTTCC0C6 AttASTCCAT GCATTTTTTC CACTCTTQT ACA6TCTTCA TTGCTTATCT CACGITCCCA OCCCTTTOf S49 

GA7TCAATT5 G86ATTO t CAAACAAACC GAC7AITTAC TCTTCCAAAC CATCTCtlCC COCCCTCCAfi AAOCATATT TCCATCAATT 639 

TAOAAACAT TTIACCACAI TTCTAAOAJ TtATTCGAAA UtTTOTTT UCttCUZ* AATOCTCCTT ACCTCCATTT CTAAACCACA 729 

T6AATTCEAC GAACtfiAATC CCCTAfiAfTT ACTTGACXI6 CCAATAAACC AOTtATTCT TCAGS6ACTT CTGtAfiGAAC AAAAATTGGA UM 

TA6TTTCAAT AT1CCATTCI TTAtACCTTC AgAGAACAA CTAAACTGU TAGTTGAGGA GfiAASSTTCT TCCSAAATTT TATA1CTGCA 999 

CAOTTTAAC GCCCATTAK ATSCTCOTT CTCTATTCAT CATSATTACC CAOAACATC CCATOACAA ATTAAAGCAC AC1ATCTCCC 999 

ATCATTAATT AGATCA6TTT AC6AACUA7 CCKfiCAAST CA7TTTCSAG AA6CTATTAT tCCTCACTTA TTCCACA0C TT6C6AAQCA 1999 

TfiCAOCAAAC CHCnXACA TWaTAAICT CT6CTATAAT AATXTTATCA TTfCTCTCGt CAAAAAfiCCA CA&UOUS ACCTCTAAAA 1179 

G7TTGJTTTT A£7T6STTTT TETECCC7T6 GDSCnmC 6CSFATT6TC (JIJiblA TT CSTAATAAAA GJUUTUA ACAATAACAT 1269 

ATTTACTACA AlATTTTCAT AAAAAAAAAA AAAAAAAA 1299 
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C03I 



MXMTt MH<pg»«BGEGPrBgffl^^ 49 
MTL1 :r^:i = rS:F:Q:V::::2:V::::V: SO 

MTL2 ::::::5s:;G;: ;rAr:-rrS:P^i:V:::;::V:: :;V3::::r::zi 50 

MTU ?s;i:s^;;G;;::::::r:Sl:^:V:::::;V;;:tV:i:?»r:tr: 50 

MXMT1 TiXCimKX^ 99 

MTll t :::;:r:W:T: :;s;::JC;;M; :siruV2 :T 100 

MT12 ::;::;:;;t:;;;:;:7;;;R::M:: ::ss::r=V: ;T 100 

MTL3 :r:t:i:::t:::::::rrsz:::XTrsirs:t=tJt:::;;ssti::5: 100 

MXMTO USQStasmilSSNRKlBmSR I BSOJSMaPGSFYggg^S 148 

fc#TLT ::r:::::i:JI;::r:t::^::::r::xr:?:'JU:;:;^I:c:r:::: 150 

WT12 ::;::::::r:M::::::ii::r::::r:::r: At!:::rH:::rrr:: 150 

UTU3 i::P:r rr n?i t r? = r~t::rr::;:jt:::s: nzz iStzzmz 150 

IfTLl s:i:::3s:LCP:;;:i::rzT:iz:T:::ll: : ::::ASP:::::rr2:: 200 

MT12 ::::::S;^T:::::::=iT:?iiTt::R:: = : = : 200 

MTL3 : t : : i i : :CLQ; ; : c : = : s r cT: : = =STr iflS:X*: 200 

mxmti gmrnM aHSKgEsaaw^ 249 

UTL1 ;:;:;:;;:dfl^ii:ir:rtr:r;::0::CK5:^3M:::Br:;;::V 250 

kfTL2 s>: rss: :rrtR^t:I#Ti»5trtrr tstC:: ; :C: sTKts iE::st *:V 2S0 

mm_3 2 j;t;:t::t:::B:::^jii = i:; = iGB:L^IUAl:i^:;;:::V 250 

UTL1 Aj :R=G: :::::: :V:IY :A;V: : r ; :H: j : : : :F: : : : :Qr : :IR: r :« 300 

UTL2 tsxHissrs: tVilYAArV: :L: : t : ; : > * :Ft*t ••si2tIft;j?C 900 

MTL3 r$tH:5:f ::;:iiIiiWCs5s::;: s;:::;:sPi::;55ii:VLr:rC 300 

MXMT1 FSXBDCKE4BSK Q(|pC^EVVA£LIBSVyBFIIA6BEC8VDff^ 343 

MTL1 : : ; ; : :OQ; ; : :&V55D:HftfcAH: ::::::::;;:::s;z:tj:tt:I 350 

' MTL2 : t::: :OB::::SEKSSDiHRR;Jtffc :N=i:jxxIr:I 350 
MTL3 ;;s : : : r '.STtte 337 

mxmti mtUFBwactmfrono^^ 37a 

MTL1 : : :F:Hf : : : : :F; r : r :I 365 

MTU ; z i P^IIf: t • :S&* : :F: s : :X 365 

MTL3 :;:F:::i:;;rHU::F::::::::::t::r::j 372 
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(51)Int.Q.v SBS» FI r^H'(##) 

C12R 1:91) C12N 15/00 ZNAA 

(C12N 9/00 5/00 C 

C12R 1:91) C12R 1:91) 
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F?-A(##) 2B030 AB03 AD08 CA14 

4B024 AA05 AA08 BA07 BA79 CA04 
CA07 CA09 CA20 DA02 DA06 
EA04 GAH GA19 HAQ3 HA13 
HA14 

4B050 CC01 C0D3 DD13 EEOl FF14E 
LL02 LL05 

4B065 AA26X AA88X AA88Y ABOl 
AC14 AC20 BA02 BBOl BC03 
BDOl BD14 CA27 CA41 CA53 



